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Biological Data Science, Ueda Lab
Bioinformatics for large scale genomics and proteomics using Data Science.
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1. Precision medicine

Developing tool for Cancer Genomic Test
“Todai OncoPanel” at University of Tokyo hospital

*  Our program has been

used both in research and
translational medicine,
and also with
advanced medical care

* Development for
OncoPanel 2 is ongoing

3. Genomics using cloud technology

Developing tool that enable PETA scale Genomic analysis
Using cloud technology, such as Apache Spark.
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Whole genome Sequence (WGS 50x)
analysis done in 2 hours
using 720 CPU core using
Distributed cloud commuting
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Analysis pipeline for
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WGS, RNASeq, single cell RNA

Distributed data structure
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On memory, distributed,
Optimize processing

* Program run on Multi Cloud

Somatic mutation caller “karkinos”
Which have been used for Today OncoPanel testing

Collaboration with
Aburatani Lab @RCAST
Mano Lab @NCC
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E.coli tRNA Sequencing Deep learning °

2. RNA Base modification \
Deeplearning (CNN)
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(epitranscripmics)
based method to identify
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Enviroment without any
further setting

loud native NGS pipeline
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4. Cancer neoantigen analysis

Tumor DNA/RNA a

e Constructing Neoantigen DB
based on somatic mutation
for mass spectrometry
HLA pulldown analysis

Constract Neoantigen peptide DB

IP HLA and mas

e Aim for precise tRNA
antification and
detectlon of base
modificational
alteration in disease
condition
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Classification of 43 tRNA using nanopore
Sequencer with 93% accuracy.

Collaboration with Suzuki Lab

\ Collaboration with kawamura Lab
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4 5, H/stone modification analysis

De novo Histone modification
analysis using mass spectrometry
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Software to detect histone modification for middle down i

@ chembio, University of Tokyo/
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Collaboration with kawamura Lab
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Developing tool for Cancer Genomic Test

“Todai OncoPanel” at University of Tokyo hospital '
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Somatic mutation caller “karkinos”
Which have been used for Today OncoPanel testing
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2. RNA Base modification \
(epitranscripmics)

......... ¢ Deeplearning (CNN)
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a.gpo& , ks based method to identify
A=~ RNA modifications

* Aim for precise tRNA
quantification and
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alteration in disease
condition

Classification of 43 tRNA using nanopore
Sequencer with 93% accuracy. Collaboration with Suzuki Lab
@ chembio, University of Tokyo
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Development of RNA modification analysis software
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Nanopore
sequencer

(~200 species,
over 100 RNA modifications)
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Deep learning
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tRNA Expression Analysis

tRNA or other ncRNA
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Modification detection
Location + modification type
On each RNA molecule



Biological Data Science, Ueda Lab

RNA modification detection
nanoDoc vs Conventional method

Genomic position E.coli 165 Genomic position E.coli 238
TRNA (f) RN,

o T

Genomic position S.cerevisiae 185 Genomic position S.cerevisiae 255
(nf) TRNA (o) TRNA

Sup Figure 5 Score comparison of nanoDoc (upper panel) to KS statistics Stephenson et.al. (lower panel)
a) E.coli 168 tRNA b) E.coli 238 IRNA
) S.cerevisiae 18S rRNA d) S.cerevisiae 25S tRNA respectively

bioRxiv: nanoDoc: RNA modification detection using Nanopore raw reads with Deep One-Class Classification

- nanoDoc achieves higher accuracy with
AUC 0.96 comparing to existing method

nanoDoc AUC0.96
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Score level of different kind of PTMs

Figure 2

¢) The score levels are summarized by each modification type, and baseline is with no modification data (left most).
Percentile lines for base lines were drawn 75%.50%25% form the top respectively.
The right panel show the score distribution of modified (red) and unmodified (blue) sites .

» Using nanoDoc, 23 types of rRNA modification were successfully

detected.
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3. Genomics using cloud technology

Developing tool that enable PETA scale Genomic analysis
Using cloud technology, such as Apache Spark.

TPS3

*  Whole genome Sequence (WGS 50x)
ddddd analysis done in 2 hours
using 720 CPU core using
Distributed cloud commuting

* Analysis pipeline for
WGS, RNASeq, single cell RNA

*  Program run on Multi Cloud

Cloud native NGS pipeline Enviroment without any
“Volts” further setting
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Biological Data Science, Ueda Lab
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4 Cancer neoantigen analysis

e Constructing Neoantigen DB
based on somatic mutation
for mass spectrometry
HLA pulldown analysis

Collaboration with kawamura Lab

5, H/stone modification analysis

* De novo Histone modification
analysis using mass spectrometry
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| Software to detect histone modification for middle down i
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